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Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1. (Original) A method for in-season nutrient application to a crop including the 
steps of: 

(a) 
(b) 
(c) 

index; 

(d) 

said field; 
(e) 
(f) 
(g) 



determining a maximum potential yield; 

determining a nutrient response index for a field; 

determining a reference coefficient of variation for the response 

measuring a normalized difference vegetation index for a plot within 



determining a coefficient of variation within said plot; 
determining a predicted yield for said plot; 

determining an attainable yield with added nutrient as a function of 
said predicted yield, said response index, and said coefficient of variation; 

(h) determining the nutrient removal at said predicted crop yield; 

(i) determining the nutrient removal at said attainable yield; 

(j) determining the amount of additional nutrient which must be 
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supplied to achieve said attainable crop yield; and 

(k) applying said amount of nutrient to said plot. 

2. (Original) The method for in-season nutrient application to a crop of claim 1 
wherein step (b) includes the substeps of: 

(b) determining a nutrient response index for a field by performing the 
steps of: 

(i) providing a first area treated with the nutrient such that said first area 
is a non-limiting fertilized area; 

(ii) providing a second area treated with a predetermined amount of the 
nutrient; 

(iii) determining a normalized difference vegetation index for said first 
area; 

(iv) determining a normalized difference vegetation index for said 
second area; and 

(v) dividing said normalized difference vegetation index for said first 
area by said normalized difference vegetation index for said second 
area. 
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3. (Original) The method for in-season nutrient application to a crop of claim 1 
wherein step (d) includes the substeps of: 

(d) determining the normalized difference vegetation index for a plot 
within said field by performing the steps of: 

(i) scanning said plot with a with a reflectance sensor, said reflectance 
sensor sensing reflectance at red light and at near infrared light; 

(ii) determining the reflectance of the vegetation in said plot to red light; 

(iii) determining the reflectance of the vegetation in said plot to near 
infrared light; and 

(iv) dividing the difference of the reflectance determined in step (d)(ii) 
minus the reflectance determined in step (d)(iii) by the sum of the 
reflectance determined in step (d)(ii) and he reflectance 
determined in step (d)(iii). 

4. (Original) The method for in-season nutrient application to a crop of claim 3 
wherein step (e) includes the substeps of: 

(e) determining a coefficient of variation within said plot by performing 
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the steps of: 

(i) performing steps (d)(i) through (d)(iv) successively over said plot; 

(ii) calculating the standard deviation of the normalized difference 
vegetation index of said plot; 

(iii) calculating the mean of the normalized difference vegetation index 
of said plot; and 

(iv) calculating the coefficient of variation of the normalized difference 
vegetation index for said plot. 

5. (Original) The method for in-season nutrient application to a crop of claim 1 
wherein step (f) includes the substeps of: 

(f) determining a predicted yield for said plot by performing the steps 



of; 



(i) determining the number of growing days since the planting of the 
crop; 

(ii) calculating an in-season estimated yield index for said plot by 
dividing said normalized difference vegetation index measured in 
step (d) by said number of growing days determined in step (f)(i); 



6 



PATENT 
Application No. 10/801,757 
Attorney Docket No.: 57715/03-507 
Amendment 



and 

(iii) calculating the predicted crop yield for said plot as a function of the 
in-season estimated yield index for said area. 



6. (Original) The method for in-season nutrient application to a crop of claim 1 
wherein step (g) includes the substeps of: 

(g) determining an attainable yield by performing the steps of: 

(i) adjusting the response index of step (b) as a function of the 
coefficient of variation of step (e); and 

(ii) multiplying the predicted yield of step (f) times the adjusted response 
index of step (g)(i); 



7. (Original) The method for in-season nutrient application to a crop of claim 1 
wherein said nutrient is nitrogen. 

8. (Original) The method of claim 1 wherein the coefficient of variation 
determined in step (e) is the coefficient of variation of the normalized difference vegetation 
index measured in step (d). 
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9. (Original) The method of claim 1 wherein the coefficient of variation 
determined in step (e) is the coefficient of variation of plant height of plants within said 
plot. 

10. (Original) A method for determining an application rate for nitrogen fertilizer 
including the steps of: 

(a) determining a nitrogen response index for a field by measuring the 
NDVI of a nitrogen rich test strip and the NDVI of a test strip with nitrogen applied 
according to conventional practice; 

(b) measuring the NDVI of a plot within said field; 

(c) determining a coefficient of variation within said plot; 

(d) determining a predicted yield for said plot; 

(e) determining an attainable yield as a function of said predicted yield, 
said response index, and said coefficient of variation; 

(f) determining the nitrogen removal at said predicted crop yield; 

(g) determining the nitrogen removal at said attainable yield; 

(h) determining the amount of additional nitrogen fertilizer which must 
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be supplied to achieve said attainable yield; and 

(i) applying said amount of nitrogen fertilizer to said plot. 

11. (Original) A method for determining an application rate for nitrogen fertilizer 
including the steps of: 

(a) determining a nitrogen response index for a field by measuring the 
NDVI of a nitrogen rich test strip and the NDVI of a test strip with nitrogen applied 
according to conventional practice; 

(b) measuring the NDVI of a plot within said field; 

(c) determining the height of a plant within said plot; 

(d) determining a predicted yield for said plot; 

(e) determining an attainable yield as a function of said predicted yield, 
said response index, and said height of said plant; 

(f) determining the nitrogen removal at said predicted crop yield; 

(g) determining the nitrogen removal at said attainable yield; 

(h) determining the amount of additional nitrogen fertilizer which must 
be supplied to achieve said attainable crop yield; and 

(i) applying said amount of nitrogen fertilizer to said plot. 
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12. (Original) A method of communicating the proper amount of a nutrient to 
apply to a plant including the steps of: 

(a) determining an expected yield potential of a plant in a crop of plants 
under current conditions; 

(b) determining a maximum potential yield for said crop of plants with 
added nutrient; 

(c) determining a proper amount of the nutrient to apply to said plant by 
calculating the difference between said maximum potential yield and said expected 
yield potential; and 

(d) communicating said proper amount of the nutrient to apply to said 

plant. 

13. (Original) The method of communicating the proper amount of a nutrient to 
apply to a plant according to claim 12, wherein said expected yield potential is determined 
by remotely sensing at least one attribute of said plant that is indicative of the plant's 
nitrogen status. 
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14. (Original) The method of communicating the proper amount of a nutrient to 
apply to a plant according to claim 13, wherein said at least one attribute comprises 
reflectance information of said plant. 

15. (Original) The method of communicating the proper amount of a nutrient to 
apply to a plant according to claim 14, wherein said reflectance information comprises 
spectral data from red or near infrared spectral bands. 

16. (Original) The method of communicating the proper amount of a nutrient to 
apply to a plant according to claim 15, wherein said expected yield potential is determined 
by: 

(i) determining the reflectance of said plant to red light; 

(ii) determining the reflectance of said plant to near infrared light; and 

(iii) dividing the difference of the reflectance determined in step (ii) 
minus the reflectance determined in step (i) by the sum of the reflectance 
determined in step (i) and the reflectance determined in step (ii). 

17. (Original) The method of communicating the proper amount of a nutrient to 
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apply to a plant according to claim 12, wherein said maximum potential yield is determined 
by: 

(i) growing a portion of said crop in non-limiting conditions with 
respect to said nutrient; 

(ii) determining the yield of crop by remotely sensing at least one 
attribute of plants within said portion of said crop, said at least one attribute being 
indicative of biomass and nitrogen content. 

18. (Original) The method of communicating the proper amount of a nutrient to 
apply to a plant according to claim 17, wherein said at least on attribute comprises 
reflectance information. 

19. (Original) The method of communicating the proper amount of a nutrient to 
apply to a plant according to claim 18, wherein said reflectance information comprises data 
from the red or near infrared spectral bands. 

20. (Original) The method of communicating the proper amount of a nutrient to 
apply to a plant according to claim 18, wherein said reflectance information comprises a 
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vegetation index. 

21. (Original) The method of communicating the proper amount of a nutrient to 
apply to a plant according to claim 20, wherein said vegetation index is determined by: 

(i) determining the reflectance of said plants within said portion to red 

light; 

(ii) determining the reflectance of said plants within said portion to 
infrared light; and 

(iii) dividing the difference of the reflectance determined in step (ii) 
minus the reflectance determined in step (i) by the sum of the reflectance 
determined in step (i) and the reflectance determined in step (ii). 

22. (Original) The method of communicating the proper amount of a nutrient to 
apply to a plant according to claim 12, wherein said proper amount of the nutrient to apply 
to said plant comprises: 

(i) determining the amount of said nutrient in said expected yield; 

(ii) determining the amount of said nutrient in said maximum attainable 
yield; and 
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(iii) determining the amount of additional said nutrient which must be 
applied to said plant to achieve said maximum potential yield. 

24. (Original) A non-volatile memory comprising instructions that when executed 
perform the method of: 

(a) determining an expected yield potential of a plant in said crop of 
plants under current growing conditions; 

(b) determining a maximum attainable yield for a crop of plants with 
added nutrient; 

(c) determining a proper amount of a nutrient to apply to said plant by 
calculating the difference between said maximum attainable yield and said expected 
yield potential; and 

(d) communicating said proper amount of nutrients to apply to said 

plant. 

25. (Original) A method for automatically determining the response index for a 
field including the steps of: 

(a) providing a first area within a field having a crop planted therein, 
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said first area being fertilized with a nutrient such that said nutrient will not be 
limiting as to the production of said crop; 

(b) providing a second area within said field, said second area being 
adjacent said first area and fertilized according to the common practice within said 
field; 

(c) after emergence of said crop within said first and second areas, 
scanning said first area with a scanner for sensing a characteristic of said crop 
indicative of a nutrient status; 

(d) contemporaneous with the scanning in step (c), scanning said second 
area with said scanner; 

(e) within said scanner pairing a first site from said first area with an 
adjacent second site from said second area; and 

(f) within said scanner determining a response index for said first and 
second sites as a function of the nutrient status of said first site and the nutrient 
status of said second site. 

26. (Original) The method for automatically determining the response index for a 
field according to claim 25, wherein multiple measurements are performed within said first 
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and second sites during the scanning operations of steps (c) and (d), including the further 
steps of: 

(g) determining a coefficient of variation for said first site; and 

(h) determining a coefficient of variation for said second site. 

27. (Original) The method for automatically determining the response index for a 
field of claim 25 wherein said scanner comprises a manual sensor having position sensing 
capability. 

28. (Original) The method for automatically determining the response index for a 
field of claim 25 wherein said scanner comprises a tractor having a first boom projecting 
from a left side and a second boom projecting from a right side, said first boom including a 
first sensor for sensing said nutrient status of said crop and said second boom including a 
second sensor for sensing said nutrient status of said crop and wherein steps (c) and (d) are 
performed simultaneously while driving said tractor between said first and second areas, 
one of said first and second booms projecting over said first are and the other of said first 
and second booms projecting over said second area. 
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Restriction Requirement 

The Examiner indicates restriction to one of the following inventions under 35 
U.S.C. 121: 

I. Claims 1-22 and 25-28, drawn to various methods of estimating fertilizer 
application, classified in class 47, subclass 58. 1R. 

II. Claim 24, drawn to non-volatile memory, classified in class 711, subclass 
101. 

The Examiner states: 

The inventions are distinct, each from the other because of the following 
reasons: 

Inventions II and I are related as process and apparatus for its practice. The 
inventions are distinct if it can be shown that either: (1) the process as 
claimed can be practiced by another materially different apparatus or by 
hand, or (2) the apparatus as claimed can be used to practice another and 
materially different process. (MPEP § 806.05(e)). In this case, the process 
could be stored on paper with calculations by hand. 

Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different classification, 
restriction for examination purposes as indicated is proper. 
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Election of Species Requirements 

The Examiner states: 

Upon election of Invention I, Applicant is further required to election among 
the following patentably distinct species of the claimed invention: 

Species A: method for in-season nutrient application (claims 1-9) 

Species B: method of determining an application rate for N fertilizer 
using CV of the plot (claim 10) 

Species C: method of determining an application rate for N fertilizer 
using height of plant (claim 1 1) 

Species D: method of communicating the proper amount of nutrient with 
a communication step (claims 12-22) 

Species E: method of automatically determining a response index using 
a scanner (claims 25-28). 

Upon election of Invention I, Applicant is required under 35 U.S.C. 121 to 
elect a single disclosed species for prosecution on the merits to which the 
claims shall be restricted if no generic claim is finally held to be allowable. 
Currently, no claims appear generic. 
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